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Analysis of the Influence of Close Construction of New Subway on the
Structural Settlement Deformation of Existing Station

CHEN Xianghong
(CNNC Geological Dadi Ecological Technology Co. ,Lid. , Beijing 100013, China)

Abstract; This paper takes the Beixinqgiao subway station on the new Capital Airport Line in Beijing as an research ob-
ject, in order to solve the deformation problem of the existing station structure caused by the construction of the new
subway line. Using the Wrapper method and machine learning models, this work analyzed the influence levels of the
five factors affecting the deformation of the existing structure, including the deformation modulus of the surrounding
rock, the thickness of the overburden soil, the construction process, the horizontal and vertical distances between the
new and existing structures. The model’s reliability is verified by comparing its results with those of the finite element
method and field measurements. Finally, the structural deformation of the existing station under different design dis-
tances of the new external hall and subway section was constructed and analyzed. The results show that construction of
the external hall stabilizes the structure quickly after short-term rebound, whereas the new subway section leads to con-
tinuous , cumulative settlement. The 0 ~5 m distance range is the ‘strong disturbance area’, where the coupling effect of
deformation caused by the new construction on the existing station structure is obvious. The 5 ~15 m range is the ‘rapid
attenuation area’ of deformation, where the load transfer effect of construction disturbance on the existing structure is
enhanced. Above 15 m, the construction disturbance is outside the deformation influence threshold of the existing sta-
tion structure, forming the ‘attenuation stability area’.

Keywords : existing stations; adjacent construction; wrapper-machine learning; settlement deformation; finite

element analysis
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